Ticagrelor Does Not Protect Isolated Rat Hearts, Thus Clouding Its Proposed Cardioprotective Role Through ENT 1 in Heart Tissue.
P2Y12 receptor-blocking drugs given at reperfusion offer protection against myocardial infarction in animal models of transient coronary occlusion. Two recent reports concluded that ticagrelor was more cardioprotective than clopidogrel and attributed this to ticagrelor's unique ability to raise tissue adenosine by blocking the equilibrative nucleoside transporter 1. Indeed, an adenosine receptor blocker attenuated ticagrelor's protection. The related P2Y12 inhibitor cangrelor, which does not block the transporter, protects hearts only when platelets are in the perfusate, while adenosine is known to protect equally in situ blood-perfused and crystalloid-perfused isolated hearts. We, therefore, tested whether ticagrelor liberates a sufficient amount of adenosine to protect a Krebs buffer-perfused isolated rat heart subjected to 40 minutes of global ischemia followed by 2 hours of reperfusion. In untreated hearts, 77.6% ± 4.0% of the ventricle was infarcted as measured by triphenyltetrazolium staining. Ischemically preconditioned hearts had only 32.7% ± 3.6% infarction ( P < .001 vs untreated), indicating that our model could be protected by preconditioning which is known to involve adenosine. Strikingly, hearts treated with 10 μmol/L ticagrelor in the buffer throughout the reperfusion period had 77.5% ± 2.4% infarction comparable to unprotected controls ( P = NS vs untreated). These data strongly suggest that ticagrelor was unable to release sufficient adenosine from the crystalloid-perfused rat heart to protect it against infarction. Our previous studies have found no difference in the anti-infarct potency among clopidogrel, cangrelor, and ticagrelor in open-chest rats and rabbits, and surprisingly adenosine receptor antagonists block protection from all 3 drugs. We have no explanation why ticagrelor is more protective in the pig than clopidogrel but suspect a species or perhaps a treatment schedule difference that may or may not involve adenosine.